CHAPTER - VII 3 STATISTICAL ANALYSIS OF THE DATA

As pointed out in the pievious‘ehapter! before the ine
- ventory scores can be eqmpfehended;_interpreted and be made
meaningful, it is always né&essary to subject them to ri-
gorous statistical traatmen# for standardising the.seofes.
The standardisation of a~t§stfié a aﬁatistieal procedure
which gives meaning_%c.ﬁhe’test as a whole. The standardi-

sation procedure involves t

(1) Statistical apalysis of the data

(2) Bstablishment of the validity of the test
(3) Determining the reliability

(4) Pixing the norm3‘  ' |

Statistical analysis of the_teat:results

The maximum score that a testee can have in this in-
ventory is 200 as there are 100 items, each carrying a maxie
mum of two marks. xﬁn sunmarisation, it was noted that the
range of the scores was (162 - 54) + 1= 109.. The range
within which all tﬁe scores were ﬁiétrihuted was divided

into 12 class-intervals, eéach interval being of 10 units.

- 207 -
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Table 29 shows the frequeﬁcy dlstribﬁtiag.of all scares, sub;
jected to further statistiégl analysis. A number of useful

sfﬁtiéticé'féf later use and unders?a@#ing'hé§6 beeniéomputeﬁ
and shown herewith, B ~ ’h ' |

Table 29 -« Frequency &istiibution of invenﬁory scores;calous
lation of the mean aﬁd,stan&ard-deviatian :

- Step Mid

_intervals poing ?requeney‘ : ‘xt.v-‘.fx' : ?xt?
160-169 11645 < 1. 5 5 25
150=159 15445 10, 4 40 160
140-149 445 26 5. 18 . 23
130-139 1345 62 2 124 . 248
1202129 124.5 85 R 85 85
110-119 . 4.5 - 99 . 0 -0 ‘. 0
110-109 . 045 .91 -1 lee1 g9
90-99 945 . .60 <2 =120 ' 240
. 80-89 .. 845 36 =3 =108 . 324
7079 TAS 16 -4 =64 256
60-69 64.5 . 9 ‘~5'—45”.'225‘_
50-59 54,5 s 26 =30 180

Total ¢ - ¥=500  °° . . .126 2068

il

!
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Mean
Assumed mean = 114}5
Correction = ~J;£- - =326 = - o252 'i = 0
; N 2500 7 7
_ Interval = 107 .°.Ch = =252
 True mean = AM + Ci = 114.5 - 2,52 = 111.98
» or 112.,0 .
Median -

X = 500 ¢ g-uzso

Median = 1 + (-Zgé=-)¢)1

~ Where 1 =, 1ower,limit of the class interval upon which the
‘  median lies j§

ohe half the total number of scores ;

S
#

fm = frequency within the 1nnarva1 upon which “the
nedian falls $ '

f

sum of the seores on all 1ntervals helow 1 3

i = length of the class interval.

.*« Median = '1'0'9.5 + -29-—'1-—?-11 % 10 = 11‘2.8

On the sane llnes the followxng values were abtained

far other percenﬁile points fee
Q3 Or :915 125-5 " Q1 or 925 = 99 3 - Pgo = 13704
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Measure of variability

'The standard deviation * s
sncr~q~‘z £x ' C T
i : i 2068 S

= 2,018 x 10 = 20.18 or 20,2

.Reliability of the mean, meﬁian and the standard deviation

The above results showing tha mean, the medzan and the
standard deviation have,baen obtainmd on & sample of 500
teachers. 1t is neéessarg to test the reliability of these
sﬁatisﬁieé§v Yould we get . the same ?ésuits,if the tést were
adninistered to the whole population, i.e. %o all the teachers
of tﬁe primar§‘schoola in Mysore State ? To what extent would
the obtalned resulis d;varge from tne-hiue théoretieal valuas 7

ﬂ?o answer this gquestion, apher.étatistics shbwing reliabilisy
are needed. The reliaﬁility of the above Staﬁistics could be
&eterminad by ealaulating the stadard error (58) of each of

,hhem.

Reliability of the mean

. ' oo~ ' o
SE of mean or T M = vz - 202 0.90
S _ N V500
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"~ «". The true mean would lie betweeu the'following linita 3

Mean + (2,58 x 0.9) and. mean - (2.58 x 0.9) i.e. 112.0
4 2.3 and 112.0 = 2.3 at 0.01 level of conxidenee. .

Qeliabzlity of the median |

' Standard error of the me&ian 1.2533 x < M L

- o 1-2533 x -9 = 1-128.

.*. The true median wiil be between the limits 112.8 +
(2,58 x 1. 115) and 112, 8 ~ (2. 58 x 1. 128) 1.e. 112.8 + 2.9
and 112.8 = 2.9 at 0.01 level of cnnfidenoe. B

Reliability of the standard deviatian

Standard srror of the standard deviabtion-

- 20,2 . 20,2 -

/I "\/Tﬁﬁﬁ“” = 31.52, =

0,63

- *e The true o— will be beiween tha limits 20. 2 +
(2.58 x 0.63) and 20,2 = {2. 58 b'e 6.63) .00 20.2 + 1462 and -

‘20.2 - 1,62 at 0.01 level of eonxldence.

-Nature of‘the—distribution of the invéntory scores

The values eof mean,’median and the standard deviation
do give us some idea of the way the scores on the inventory
are distributed, But it is only a rough estimate. The

important thing in the construction nf-any‘inventqry is to (
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find out the actual distributibn of‘thé scores.of the in-
- venbory and use statistical mathods to verify the nature of

the dzstributlan of the raw scares.

The follawing statistical procedures were adopted for
testing whether the scores on the inventery were dzstributed

nornally or not,

It has been found ﬁﬁé§ usually the scores obtained on
intelligenae %és%g, aghievémenh and other such tests. distri=
bute according to the normalgﬁrobabilify curve.. But here in
| this inventory it is teacher-efficieﬁcy that is being measured.
It would not strike strange 1x this dzstribukian of teacher- j
effzclency scores is not normal. However, as the graph and {
% test show, it is found to ‘the credit of the vast labour of
the investzgator that the scores are distributed normally,
zmply;ng thet the random, representative sample tested bee
longed to.a normal ﬁopulatioﬁ as far as the traiﬁ of teacherf'
effiaiehcy was cancerned. Eavxatians from narmality aould
be understood also frcm the measures of ahair skewness and

kurt031s.

;‘ (1) Calqulationlof skewness and Yurtosis

SRaness : Bkenngss‘of‘the distribution is caleulated
as under : L e |
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12!02 + Bzce - « ‘
5 112.8

...._.222-3- - 112.8 = 111.15 = 112.8 = = 1.65

YosX _ ( A .
This shows)there is negative skewness, i.e. the scores are

a little massed at the right end of the seale. This is

evident from the average also which is 112.0 instead«qf 100,

Another formula used to calculate the skewneés of the

distribution is

‘3{Mean - Median)

3K = .
= G“‘ . »
= 3(112.0 = 112.8) _ 3(=e8)
= ARG L SR
“'2.&

By this formula also the cuqﬁe is negatively skewed.
But these results are numerically different from ene another.
This 1s because 'the two measures of skewness are eugputed
from different reference values in the distribusion'. Any-
how the two formulae agree in indiéating some negative skew-

- ness for the distribution of 500 socores.

The important question of how much skewness a distri-

bution must exhibit before it may be said to be significantly

1. Garrett, H.H.: Statisties in Psychology and Education, p 121,
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ékewé§ cannot:be answered unsil thé,'standafd error!. of the .

skewngés is caiqéléteﬁ.:' -

Stanﬁard‘error of the skewness

cosk = 221822 44 ynien b= 290 - 210

- 8K a‘"(33143*§~§5&9?90.5185

/50
o yEee T T 2ASE

SE, . =\
YES

Critical ratio t =

xhds, dividing ~1.65 by 1.21,:we get ﬁ.x‘i.40.

Aésuming

the distribution of '$'s to.be normal, it is clear from the

table that for n - 1 df '¢" falls far short of the 0,05 level.

- This shows that the:diatribution~is notisignificantly skewed..

Kurtosis

]

The Yorm Rurtosis refers to the ' peakedness' or Flat-

ness of a ffegueney distrivution as compared with the normal |

. distribution. -

Forﬁuléifor‘éeasuriﬁg Kurtosis is t -

ks
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Q'é Q3 5 g1 _ 126.5 5,92‘2 - 2még = 1546

CKu = 2222 - 0,260
For a normal curve, .Ku = .263. If the obtained Ku is
greater than <263, the distribution ié‘glatykurtic, if less
_than .263, the dxstrzbution is 1epuokurtzc. Xu of ﬁhe diatri;

bution of the scores 1s very slightly less ‘than .263. Hence
it is very slightly leptokurtic.

' Standard error of the kurtosis -

The Eurtosis of the distribution deviates -~ 003 from the
Ru of the nomal distrxbutian which is 0.263%. The dzneetion
of the deviation indicates that the distribution is leptokurtic.
The significance of this deviation from normal Ku may be esti-
mated by caleulating ~ Ru using the following formula &
27779

e
=
)

2Ty - |
= 0,012 .-
+003% -

t or K‘ud/KuA m' = 0.85

T
i

!}

Assuming a normal saupling distributian’for't, 0.25 is far
below the .05 level and hence - the ﬁaviatzon (peak@dnoss} of

this frequency dlstributicn from ‘the normal dzstribntion ig
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not significant.

The ChinSqﬁére Test

The Chi-Square test répresents a useful method of come
paring the axperzmen%ally abtained results with those to be
exgected theoretically, on same hypathesis. The hypothesis
in the present case is that the distribution of the scores
on the present inventoryxfoliows the nérmal curve and that
eny deviation of the obtained data\fﬁom the ﬁhsofeticaily OXw |
pected data is insignificadt and attributable to chance fackor
only. If the distribution.of the test scores were theoreti=.
cally normal, the valus cf»cﬁi«squara would bhe ZeT0. But in
this case ﬁhe distribution of the scores shiov some skewness.
The chi-séuére test is therefore applied to test the hypatheQ

sis of normal distributxon. !

2
(f - £.)°
. e

where £ = obtained frequency $ /

£e = expected frequency (on the aypath@sis sf normal
distribution in this case). :

2 - 11.35 as shown in table 30. For df =q

Thus, the obtained X
P = 0,3, This value of P shows the normal ‘nature of the

distribution.
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Graphical represanuaﬁzon of the test resulis

The normal nature of the distr;butzon‘of the data has
been proved satlsfactqrily. The crdznary-frequency d;stri~‘;
. bution conveys“ﬁicture of*thé situation only .in numbers. ‘
‘_Hnwevar, for guick easy grasp, 8. pictorzal presentatxon

-

- would not ‘be out of placa.m

There are % common methods of representiné a &lstri—
bution of scores graphieally Viza the histogram, the fre-

guency polygon and the smoathed CUrve.

The smooth curve

In order to smooth thg'frequaﬁcy polygoh, it is neees~’
séry to find out the smeothed or *adjusted’ freguencies for
the ﬁifferent_step_inxerva}é. Tablé”31‘gives~vhe original
frequencies and the 'smoothed* frequencies for the various

step intervals.

Table 31
e e it
Scores Original frequencies . Smoothed frequencies

4049 ¢ . ‘ 1.66
50-59 5 . : 4.66
7079 16 20.33
80839 ' %6 ’ . 3733
90-99 60 , o 62433
100-109 91 . 83433
110-119 ‘ 99 ; 91.66
120=%29 85 ' 52.00

130-139 82 57.66




219

‘Table 31 (eontd.)

140-149 . P 26. 32,66

150-159 ) - 10 ‘ © 12433
160=~169 I o . 3466
- 170-179 0 T 0433

'1he Histogram and the Smoothed frequency Pclygan are shown
in Graph II. '

Superlmpcsition af an 1dea1 noxmal curve on the curve obtained'

from the inventory daba 3

The equatlon of the normal prvbability ourve is £

y o2
At T

in whichi X = séeresk(exptessed as dgvia;ions~fram the mean)
i . laild off along the baseline of x-axis §-

¥y = the helght of the curve above the bod:h e x.é.
the frequenoy of a given x=-value or the number
aghieving a eertaxn score 3 ‘

© ' n = number of cases. }
o = standard deviaﬁion of the aisxributimﬂ';

KT= 3.1416 and e =\2.7?83‘(base of the Hapierian
systen of logarithms). :

To plot a normal curve; the heighﬁ‘of a maximum ordinate

“ -
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MEAN={12.0 — ]
. N o~ = 20.2
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@ Vi ] O
- s X
[ &) / z
2 / \
Y 60 g =
o v/
o / : \
4 AY
[+ 4 / .
B T / \
¢ N
] 30 /"’ ' h\‘
Z \\
W!,ﬁ.j ‘ <
Ol
54.5 79.5 I04.5 129.5 154.5

—— SCORES

GRAPH NI HISTOGRAM AND THE SMOOTHED FREQUENGCY POLYGON
SHOWING THE DISTRIBUTION OF SCORES OF 500 EXAMINEES

IN THE FINAL RUN OF THE INVENTORY.
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(yo) is to be oomputed first. This is the frequency at the
. middle of the distributzon. The magimum_ordinate.(jo) can

be determined from the above eguatien.

¥Vhen x = O in the equatian (x at the mean of the hormal

curve-is 0) the term w'--g~ equals 1 and yo = - . Yo

o= 2T
is the frequency at the median point in the score distrie

bu;ibn;

Prom the tables, ve can find ouﬁ the values of ¥ at diﬁn‘

farent poznts on the baae lines

Below are glven the different values of ¥ eorrasponding

to different 901n%s on the x~ax13.

T — - — . — rotnas
SR s e vo onim

Points on the xhaxiﬁmlui © Normal curve ordinates

At mean yo ne2 (meaﬁi:;, | - 9.86
yorl— (918, 132.2) 5.98
yo £ 1.5~ (81,7, 142.3) © 3.20
Yok 20— © (T1.6, 152.4) 1433
¥o & 5o N (5’4.4, 172:6) 011 |

Using the above resuits’the ideal normal curve has
been superimposed on the eurve obtained from the tast data.

Graph III gives = Viuﬂ&l comparison between the two graphical



105 A NORMAL GURVE. =
S0 — ' ® EXPERIMENTALLY -
OBTAINED CURVE.
v \
w 75 X
z \
téa 60 A
: | \
W 45 ?/
15 %/ \
7 X
0 _f, = O
545 79.5 104-5 129:5 154.5 179.5
— SGCORES
GRAPH 11l SUPERIMPOSITION OF THE NORMAL CURVE ON THE

EXPERIMENTALLY OBTAINED GURVE.
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répresentations - One theoraﬁical and the other expérimental}y
ebtained. The visual presentation shows that the distribution
of the obtained curve is very much similar to an ideal theoree

tical normel distribution.

£33 &3 $3



